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Abstract  
Objective: Regeneration of osseous defects by tissue-engineering or cell delivery approach 
provides a novel means of treatment utilizing cell biology, materials sciences, and molecular 
biology. The concept of in vitro explanted mesenchymal stem cells (MSCs) with an ability to 
induce new bone formation has been demonstrated in some small animal models. However, 
contradictory results have been reported regarding the regenerative capacity of MSCs after ex 
vivo expansion due to the lack of the understanding of microenvironment for MSC 
differentiation in vivo.  
 
Methods: In our laboratory tissue-derived and bone marrow-derived MSCs have been 
investigated in their osteogenesis. Cell morphology and proliferation were studied by 
microscopy, confocal microscopy, FACS and cell counting. Cell differentiation and matrix 
formation were analysed by matrix staining, quantitative PCR, and immunohistochemistry. A 
SCID skull defect model was used for cell transplantation studies.  
 
Results: It was noted that tissue-derived and bone marrow-derived MSCs showed similar 
characteristics in cell surface marker expression, mesenchymal lineage differentiation 
potential, and cell population doublings. MSCs from both sources could initiate new bone 
formation in bone defects after delivery into a critical size defects. The bone forming cells 
were from both transplanted cells and endogenous cells from the host.  Interestingly, the 
majority of in vitro osteogenic differentiated cells did not form new bone directly even though 
mineralized matrix was synthesized in vitro by MSCs.  Furthermore, no new bone formation 
was detected when MSCs were transplanted subcutaneously.  
 
Conclusion: This study unveiled the limitations of MSC delivery in bone regeneration and 
proposed that in vivo microenvironment needs to be optimized for MSC delivery in 
osteogenesis.  
 
Biography 
Dr. Yin Xiao is a biomedical scientist, dentist and Associate Professor of Medical 
Engineering at Queensland University of Technology. He completed his undergraduate and 
postgraduate education in Wuhan University (1986 and 1991) and University of Queensland 
(2000). He has been awarded several fellowships and promoted to Associate Professor in 
2005. As a leader of the Bone Tissue Engineering group within the Institute of Health and 
Biomedical Innovation, he has built up an active research programme that focuses on finding 
solutions to bone defect healing, bone regeneration, stem cell selection and the treatment of 
osteoarthritis. In the past 8 years, he has made several discoveries and advances in the fields 
of 3-dimensional cell culture, biomaterials modification for cell delivery, stem cell 
characterization, and bone regeneration. In the past five years, he has attracted more than $2 
million research funding in supporting his research activities. He is also an Adjunct Professor 
at the Wuhan University, Sun Yat-sen University and Fujian Medical University. 
 
Dr. Yin Xiao 
Associate Professor and Team Leader 
Queensland University of Technology 
Brisbane, QLD, AUSTRALIA 
E-mail: yin.xiao@qut.edu.au 
